The assumption that ophiolite sequences are generated at essentially one point in geologic time by the process of sea-floor spreading is critical for modern concepts in the tectonics of ophiolites and for topics dealing with their structure and petrology. However, this assumption has only been verified in a few locations by an integrated geochronological and structural-stratigraphic approach. Many ophiolite sections are reconstructed from structurally disrupted sequences with the idealized ocean floor model in mind. Such reconstructions are prone to error without adequate age control on each of the reconstructed fragments. This is a significant problem in structurally complex regions where more than one generation of ophiolite may be present. In this paper new Pb/U zircon ages are presented for key locations along a 375 km segment of the western Sierra Nevada ophiolite belt. These age data are combined with structural-stratigraphic observations and published ages, and significant tectonic implications for the ophiolite belt emerge. 
INTRODUCTION
Ophiolite sequences consist of ultramafic tectonites, cumulate gabbro, sheeted dikes, and pillow basalt. These are commonly thought to be on-land fragments of oceanic crust and upper mantle [Coleman, 1977] . Modern studies in the petrology and tectonics of ophiolites have relied strongly on the assumption that in a given ophiolite the main igneous mass was generated at essentially one point in geologic time. In a plate tectonic context this is assumed to have been the time of sea-floor spreading formation of the sequence. Operating under this assumption numerous investigators have looked at ophiolites with focus on the petrologic processes operating at mid-ocean ridges, and on the ancient interactions between oceanic plates, and their continental margin sites of emplacement. However, the assumption that a given ophiolite is in fact the product of one igneous constructional stage has only been documented for a few of pillows and flows. Such volcanic rocks are intercalated on all scales with mudstone-sandstone-conglomerate flysch derived from first cycle volcaniclastic material, and uplifted chert-argillite, continental margin and ophiolitic source terranes. Mudstone, sandstone and fine tuffs of this assemblage contain a well-developed slaty cleavage whereas coarse volcanic units generally lack deformation fabrics. Much of the volcaniclastic-slate assemblage is late-Middle to Late Jurassic in age [Clark, 1964] , although some volcanic intervals exposed in the eastern belt are of probable Jura-Trias age [Sharp and Wright, 1981] . These older volcanic rocks are similar to the Penon Blanco volcanics which, as discussed below, are of Jura-Trias age. An outstanding feature dan-age cleavages, although at regional scales it is concordant with such structures. Right-slip, thrusting and combinations of these mechanisms have been suggested for the Melones fault zone [Clark, 1960; Saleeby, 1980 (Figure 1 ). This ophiolitic melange is flanked on the west by the western volcaniclastic-slate belt, and is intermixed to the east with central belt melange which is in turn overlain and flanked on its east by the Mother Lode belt. Northward along the Bear Mountains melange sheeted dikes and layered gabbros of the 160 m.y. age group crosscut and contact metamorphose the older rocks. These intrusives are similar in age to the Smartville block and may be its southern extremity. If so it follows that the Bear Mountains belt may be the core of a very large north-plunging anticlinal structure that is enveloped by the Smartville block. Alternatively, the Smartville block may be a completely detatched thrust sheet lying structurally above the Bear Mountains belt and its cross-cutting sheeted dikes and gabbroic intrusives (E. M. Moores, personal communication, 1980) . The field and geochronological aspects of such complexities are presently under investigation (E. M. Moores and J. Saleeby).
Ophiolitic rocks of the Kings-Kaweah segment of the belt bear strong similarities to those of the Tuolumne and Bear Mountains segments. The structure and geochronology of the Kings-Kaweah segment have been discussed in detail Saleeby and Sharp, 1980] . Critical relationships from the Kings-Kaweah segment will be summarized and integrated with new data presented for the Tuolumne and Bear Mountains segment. Similar patterns in the geochronological data from each segment form a basis for regional stratigraphic and tectonic correlations. In the following section published and new geochronological data will be discussed and interfaced with the geological settings of the samples.
GoeOCI-I•tONOLOGIC^L F•,nMEWO•UC OF THE

OPHIOLIToe BoeLT
New zircon Pb/U age data on the Sierran ophiolite belt for six samples related to the Bear Mountains segment, five samples related to the Tuolumne segment, and two from the Kings-Kaweah segment are given in Table 1 . Information on the sample locations and their zircon yield are given in Table  2 . In this section the zircon data are used in conjunction with the geological settings of the samples to develop a geochronological framework from which the petrogenetic and stratigraphic relations along the belt can be viewed. Additional hornblende K/Ar data on ophiolitic mafic tectonites give valuable insight into the metamorphic and deformational history of the belt, particularly when integrated with the zircon data and with field and petrographic observations. Inasmuch as metamorphic textures are widespread throughout the ophiolite belt, the possibility of open system behavior in the zircon Pb/U systems is a critical issue. Open system behavior with episodic radiogenic Pb-loss has been discussed by Wetherill [1956 [Silver, 1963 [Silver, , 1964 [Silver, , 1969 By the use of all the criteria outlined above assumptions can be made about the behavior of the zircon for which data are given in Table 1 . From these data igneous age constraints can be deduced. In the case of discordant populations only broad age constraints can be made, but there are a significant number of concordant ages for which tight constraints can be made. Viewing the concordant and discordant ages together in a context which includes the K/Ar and geological data results in a coherent and geologically sound picture for the geochronological development of the Sierran ophiolite belt.
Isotopic age data for ophiolitic rocks of central and southern Sierra are graphically summarized in [Springer, 1974 [Springer, , 1980a . As discussed below, however, the contact metamorphic fabrics are largely tectonitic related to synplutonic and hot sub-solidus deformation in the Pine A common concern in using plagiogranites to date ophiolitic assemblages is whether the subordinate felsic rocks significantly post-date the mafic igneous sequence. In the case of the Folsom dike swarm sample FDS1 is from a screen which is cut by the mafic dikes. Furthermore, sample FDS2 is from a domain of sheeted dikes which shows strong protoclastic deformation, and such deformation is shared by the plagiogranite as well as the predominate mafic dikes. 
Kings River Ophiolite: Implications for Jura-Trias Basin
The Kings River ophiolite represents the only complete and reasonably intact ophiolite sequence recognized in the Sierra Nevada. The ophiolite's tectonite-cumulate-sheeted dike-pillow sequence is represented in Figure 5 . As discussed in , the apparent stratigraphic thicknesses are in reasonable agreement'with the idealized ophiolite model [Coleman, 1977] , although the top of a relatively thick pillow section is not exposed. The important aspect of a complete ophiolite sequence stressed here is that it presumably represents the products of sea-floor spreading [Dewey and Bird, 1971; Coleman, 1977 
A depositional contact was originally mapped between
Mother Lode belt rocks and rocks of the central belt [Clark, 1964] . Later studies considered this contact to be tectonic in origin primarily on the basis of the older assemblage being a melange [Duffield and Sharp, 1975] The closest modem analogue that can be recognized for such a complex tectonic and petrogenetic history is the Solomon Islands system. This complex arc system consists of non-volcanic islands or remnant arc fragments exposing upper Cenozoic volcanic-sedimentary sequences and metamorphosed mafic and ultramafic basement rocks [Coleman, 1970; Hackman, 1973] . Volcanic islands of the New Georgia Group sit in a frontal arc Position and are characterized by ankaramitic and picritic constructional centers [Stanton and Bell, 1969; Carmichael et al., 1974] . Separating the frontal and remnant arc segments is a partially closed inter-arc basin system floored by oceanic-type crust [Karig, 1972] . Major transcurrent fault zones have disrupted the non-volcanic remnant arc into en echlon ridges and basins, and deep fractures and fault zones occur along the frontal arc region. Such deep fractures may be related to the tapping of picritic and ankaramitic lava sources [Snoke et al., 1982] .
It is suggested that a complex fractured and rifted ensimatic arc environment such as the Solomon Islands is the .type of tectonic setting where multiple ophiolite formation episodes may occur in association with the growth of ankaramitic volcanic centers and the formation of complex sedimentary basins. Such an arc system presumably begins its evolution within a primary oceanic or ophiolitic basement regime. The upper Paleozoic oceanic assemblages of the western Sierra represent such a primary basement regime.
The disruption of this assemblage into a regional melange- Furthermore, the concept of ophiolite obduction is not applicable for the Sierran belt as a whole. In contrast the Sierran belt represents a polygenetic basement complex which reached its current crustal properties by igneous accretion in series with compressional deformations. Not only were two ophiolitic igneous suites generated within a pre-existing ophiolitic basement framework, but Jurassic arc-affinity rocks and Cretaceous batholithic rocks emplaced into the belt record further crustal growth without the involvement of underlying continental basement [Saleeby, 1980; $aleeby and Sharp, 1980] . It is not implied that the modern views of ophiolite genesis and emplacement are incorrect, but that in the case of the Sierran belt a more complex history exists. Furthermore, the complex history outlined above for the Sierran ophiolite belt is not without possible modern plate tectonic analogues in rifted and fractured arc-basin systems such as the Solomons arc system.
